A novel p53/microRNA-22/Cyr61 axis in synovial cells regulates inflammation in rheumatoid arthritis.
We previously showed that Cyr61 acts to promote fibroblast-like synoviocyte (FLS) proliferation and Th17 cell differentiation, suggesting that Cyr61 plays an important role in mediating the joint inflammation and damage in rheumatoid arthritis (RA). The aim of this study was to investigate whether Cyr61 expression is regulated at the posttranscription level, and if so, how this regulation connects to other etiologic factors in RA. Expression of microRNA-22 (miR-22) in synovial tissue was detected by real-time polymerase chain reaction (PCR) using miRNA-specific TaqMan MGB probes. MicroRNA-22 promoter activity was analyzed using a Dual-Luciferase Reporter Assay. Cytokine expression was measured by enzyme-linked immunosorbent assay, and the expression of other factors was measured by real-time PCR or Western blotting. MicroRNA-22 directly targeted the 3'-untranslated region of Cyr61 messenger RNA and inhibited Cyr61 expression. Expression of miR-22 was down-regulated and was negatively correlated with Cyr61 expression in RA synovial tissue. Furthermore, wild-type p53 activated miR-22 transcription by binding to the promoter region of the miR-22 gene, while the mutant forms of p53 frequently found in RA synovial tissue were shown to have lost the ability to activate miR-22 expression. As a result, miR-22 was down-regulated, contributing to the overexpression of Cyr61 in RA FLS. Our results not only reveal a novel mechanism whereby p53 is involved in the posttranscriptional regulation of Cyr61 expression via miRNA-22, but also provide a molecular explanation for the role of somatic mutations of p53, which are frequently observed in RA synovial tissue, in the etiology of this autoimmune disease.